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Abstract 
An experiment was conducted for a period of 110 days to study the effect of 
different rice brans on the growth of Thai silver barb (Puntius gonionotus, 
Bleeker) in rainfed seasonal ponds (30 m 2 each). Each of the pond was stocked 
with 150 fish with the mean initial body weight of 2.03 ± 0.03 g. There were 
three treatments namely R1, R2 and R3 each having four replicates. Three types 
of rice bran namely coarse, auto (fine) and red were applied to the treatments 
R1, R2 and R3 respectively. Fish received different types of rice bran at a rate of 
5% of body weight daily. The water quality parameters were found within the 
productive range. The results showed that treatment R1 produced significantly 
(p<0.05) highest growth and treatment R2 produced the lowest growth. The 
survival rates varied between 77 and 84% with treatment R3 producing the 
highest survival. However, the overall best production (1530 kg/ha) and 
economic return for the culture period was obtained in treatment R1 receiving 
coarse rice bran. The results of the present study demonstrated that the coarse 
rice bran resulted in better growth and production of P. gonionotus. 
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Introduction 
To increase the fish production, culture of Thai silver barb ( Puntius 
gonionotus) has added a new direction in Bangladesh. On-farm trails have 
indicated the feasibility of raising sharpunti in seasonal ponds and ditches which 
can retain water for 4 to 6 months. Silver barb (P. gonionotus) is one of the best 
suited species for bringing the unutilized or underutilized waterbodies under 
semi-intensive culture. It has been introduced in m'any Asian countries including 
Bangladesh not only for its palatability and marketability but also for high yield 
potential (Hussain eta/. 1987). 
Feed cost generally constitute the highest si'ngle operating cost of semi-
intensive farming operation (Shang 1983). It is therefore of major importance to 
the low-income farmers to utilize their investments in feed as optimal as 
possible. It must be emphasized that the benefits of supplemental feeding will 
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depend on the composition and physical form of the feed used, the stocking 
density of fish cultured and the natural productivity of the waterbody in question. 
As Bangladesh is mainly an agro-based country, a large variety of agricultural 
by-products, such as rice brans, pulse brans, oilcakes and molasses are being 
used as fish feeds. Usually there are three types of rice brans viz. coarse & 
auto/fine obtained from rice mills and red/brown obtained from paddle husk are 
available in Bangladesh. Rice bran is the cheapest and most commonly available 
feed ingredients in Bangladesh. For this reason, it is widely used as 
supplemental feed in extensive and semi-intensive aquaculture practices. In 
Bangladesh annually about 15 million metric tons of rice grain are produced. 
Sixty six percent of rice grain is rice and remaining 34% is hull-mixed bran. In 
this hull-mixed bran only 1/3 portion is bran (Bhuiyan eta/. 1989). However, 
there is no information whether the rice bran used is directly consumed by fish 
as feed or it indirectly acts as fertilizer for increasing the primary productivity of 
water which ultimately enhance the growth of fish. Thus, the present study was 
undertaken to determine the effect of different types of rice bran on the primary 
productivity of pond as well as on fish growth. 
Materials and methods 
Experimental system 
The experiment was carried out in 12 earthen miniponds, for a period of 
110 days commencing from 19th july to 6th November '96. The size of each of 
the pond used for the growth trial was 30 m 2 (6x5 m). The water depth was 
maintained to a maximum of 1.2 m using fine meshed PVC over flow pipe on 
the bank fixed at 1.2 m above the pond bottom. All the ponds were drained out 
and lime was applied at the rate of 1 kg/decimal. No fertilizer was applied. The 
ponds were-arbitrarily numbered as 1 to 12 for the convenience of experimental 
work. 
Collection of supplemental feed 
Three types of rice bran used as supplemental feed were collected from 
Mymensingh local market. These were a) coarse- rice bran from rice mills 
containing both coarse hull and bran, b) auto- very fine rice bran from automatic 
rice mills and c) red- fine brown paddle husked rice bran without hull. The rice 
brans were analysed for proximate composition and the results are presented 
in Table 1. To findout the particle size distribution the rice brans were sieved 
through 0.5 mm, 1.0 mm and 1.4 mm mesh using Endecotts Test Sieves 
(England) and the results are shown in Table 2. 
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Table 1. Proximate composition of rice brans (% dry matter basis) 
Name of rice brans Dry matter Protein Lipid Ash Crude fibre NFE. 
Coarse rice bran 89.59 8.08 10.82 16.49 28.94 35.67 
Auto rice bran 89.47 11.62 18.29 13.94 20.13 36.02 
Red rice bran 90.44 10.94 17.23 21.81 23.09 26.93 
Nitrogen free extract (NFE) calculated as 100 - % (moisture +protein + lipid+ ash + crude fibre) 
Table 2. Particle size distribution (percentages) of different rice brans 
Name of rice brans Particle size (mm.) %of total 
Coarse rice bran <0.5 38.98 
0.5-1.0 38.25 
1.0-1.4 18.25 
1.4-2.0 4.51 
Auto rice bran <0.5 75.68 
0.5-1.0 28.82 
1.0-1.4 0.39 
1.4-2.0 0.08 
Red rice bran <0.5 49.69 
0.5-1.0 32.91 
1.0-1.4 14.95 
1 .4-2.0 2.45 
Experimental procedure 
Experimental ponds were divided into three treatments namely R1, R2 & R3 
each having four replicates. Three types of rice bran namely coarse, auto and 
red were applied to the treatments R1, R2 and R3 respectively. Rice brans were 
broadcasted on the pond water surface. The supplementary feed were given 
twice daily at the rate of 5% of fish biomass. Fingerlings of silver barb (P. 
gonionotus) were collected from local fish vendors. Each of the pond was 
stocked with 150 (5/m 2 ) fish with a mean initial body weight of 2.03 ± 0.03 g. 
Fortnightly random sampling was done using a seine net to ascertain fish growth 
and also to adjust feeding rate. At the end of the experiment harvesting was 
done by total draining out of pond water. 
Water quality parameters 
The water quality parameters such as temperature, dissolved oxygen (DO), 
pH and alkalinity were monitored weekly. The temperature and dissolved 
oxygen of the pond water were determined by DO meter (YSI, model 58, USA). 
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Water pH was recorded by pH meter (Jenway, model 3020, UK) and alkalinity 
was measured by titrimetric method. 
Estimation of plankton 
Water samples were collected from all ponds for the quantitative and 
qualitative study of both phytoplankton and zooplankton. Five litres of water 
samples were taken from different areas and depths from each pond and then 
passed through a plankton net of 65 micron mesh size. The samples were 
studied using a Sedgewick-Rafter (S-R) counting cell and binocular microscope 
(Olympus, model BH-2). All planktonic organisms were counted as plankters 
present on 10 squares of the cell, chosen randomly and were enumerated to 
phytoplankton and zooplankton groups. Plankton was expressed as cells or units 
per litre of water of each pond. 
Carcass composition 
At the beginning of the experiment 25 fish from the stock were randomly 
sacrificed and used for proximate composition analysis which was considered as 
initial composition. At the end of the experiment 12 fish per treatment (3 per 
replicate) were sampled for proximate composition analysis and considered as 
the final sample. 
Analytical methods 
The proximate composition of different types of rice bran and fish samples 
were analysed in triplicate according to standard procedure given in Association 
of Official Analytical Chemists (AOAC, 1980). 
Statistical analysis 
One way analysis of variance (ANOVA) was used to determine the effect of 
different rice brans on the growth of fish. This was followed by Duncan 1s New 
Multiple Range Test (Duncan 1955) to identify the level of significance of 
variation among the treatment means. Standard error (± S.E.) of treatment 
means were calculated from the residual mean square in the analysis of 
variance. 
Economic analysis 
A simple economic analysis was performed to estimate the net profit from 
this type of culture operation. The cost of production was based on the 
Mymensingh whole sale market price (1996) for the inputs used. The cost 
(Tk/kg) of different types of rice bran were: coarse rice bran Tk. 2.25/-, auto rice 
bran Tk. 4/- and red rice bran Tk. 7/-. The selling price for silver barb was 
estimated as 50 Tk/kg. However, cost of leasing the ponds was not included. An 
additional 7.5% on the top of total inputs has been included towards operating 
cost (ADCP 1983). 
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Results 
Water quality parameters 
The ranges of water quality parameters in different ponds monitored during 
the study period were: temperature 29.2-30.7°C; pH 6.46-7.04; alkalinity 43.38-
78.63 mg/1. Dissolved oxygen was measured at morning (9:00 hours) and the 
ranges were 4.21-7.47 mg/1. The dissolved oxygen content during early morning 
(6.00h) varied between 0.31-2.12 mg/1 while in the afternoon it varied between 
7.82-15.78 mg/1. 
Plankton 
The mean abundance of plankton and their different groups have been 
shown in Table 3. Cyanophyceae was found to be the most dominant 
phytoplankton throughout the study period and its abundance varied between 
61 x1 0 4 to 75x1 0 4/1. Bacillariophyceae was the least abundant plankton and its 
mean abundance varied between 19x1 04 and 28x1 0 4/1. Cyanophyceae was 
dominant phytoplankton group in treatment R2 followed by R3 and R1 
respectively. 
Table 3. Group wise mean plankton (x 1 04) count in per 
litre of water in different treatments 
Treatments 
R, Rz R3 
A. Phytoplankton 
B aci II ariophyceae 28 22 19 
Chlorophyceae 66 56 52 
Cyanophyceae 61 75 69 
Euglenophyceae 38 33 40 
B. Zooplankton 
Crustacea 31 22 27 
Rotifera 24 19 24 
Total 248 227 231 
The zooplankton population consisted of Crustacea and Rotifera. The highest 
mean zooplankton population was recorded in treatment R1 while the lowest 
was observed in treatment R2 • The mean abundance of Crustacea varied from 
22x1 0 4 to 31 x1 04/1 while abundance for Rotifera varied from 19x1 0 4 to 24x1 ojtl. 
The overall mean abundance of plankton (phytoplankton + zooplankton) varied 
between 2,27x1 0 4 to 248x1 0 4/1. Treatment R1 showed the highest while 
treatment R2 showed the lowest abundance of plankton during the study period. 
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Growth performance of fish 
The growth performance of silver barb in terms of initial weight, final weight, 
weight gain, specific growth rate (SGR), food conversion ratio (FCR), survival rate 
and total production are shown in Table 4. 
Table 4. Growth parameters of silver barb fed on different rice brans for 11 0 days 
Parameters Treatments 
R, R2 R3 ± S.E.1 
Initial weight (g) 2.01 a2 2.05a 2.04a .0223 
Final weight (g) 37.70a 33.25c 36.29b .2387 
Weight gain (g) 35.69a 31.20c 34.25b .2439 
Specific growth rate (% day) 2.66a 2.53c 2.61 b .0223 
Food conversion ratio (FCR) 3.37b 3.93a 3.26b .0894 
Survival rate (%) 81 a 77a 84a 6.7724 
Total production of fish (kg/treatment) 4.59a 3.85a 4.58a 0.3286 
Total production (kg/ha/11 0 days) 1530 1283 1527 
1 Standard error of treatment means calculated from the residual means square in the 
analysis of variance 
2 Figure in the same row having same superscripts are not significantly different (P >0.05) 
Among the treatments the weight gain of fish was significantly (p<0.05) 
highest in treatment R1 receiving coarse rice bran while the growth was lowest in 
treatment R2 receiving auto rice bran (Table 4). 
The specific growth rate (SGR) of fish in different treatments ranged from 
2.53 to 2.66 and treatment R1 produced significantly (p<0.05) the highest SGR 
(Table 4). 
The mean food conversion ratio (FCR) values in different treatments varied 
from 3.26 to 3.93 with treatment R2 producing significantly (p<0.05) the poorest 
FCR (3.93). Treatments R1 & R3 produced better FCR. However, there was no 
significant (P>0.05) difference between the FCR values of treatment R1 and R3 
(Table 4). 
The survival rate of fish was estimated after harvesting of fish by draining out 
of the ponds. The fish survival rate in different treatments ranged between 77 to 
84%. There was no significant (p>0.05) difference between the survival of fishes 
in different treatments. 
The highest fish production was recorded in treatment R1 (4.59 kg/treatment) 
receiving coarse rice bran and the fish production in different treatments ranged 
from 3.85 to 4.59 kg/treatment and 1283 to 1530 kg/ha over a period of 110 
days (Table 4). A simple cost and return analysis showed that the highest net 
profit was obtained in treatment R 1 (Tk. 36,333/- per ha/11 0 days) foliowed by 
treatment R2, R3 respectively (Table 5). 
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Table 5. Cost and return analysis of fish production 
Treatments 
Line item Rl Rz 
A. Investment 
i) Lime (Tk) 3 3 
ii) Fingerling (Tk) 75 75 
iii) Feed cost (Tk) 35 61 
iv) Operational cost (Tk)* 8 10 
Total cost 121 149 
B. Cross profit (Tk) (from fish sale): 230 193 
Net profit (Tk/ha/11 0 days) 36,333 14,667 
1 US$= 44 Taka, Sale price: Silver barb =50 Tk/kg 
• Operational cost is considered as 7.5% of total cost (ADCP, 1983) 
-Leasing cost for pond is not included. 
Carcass composition 
R3 
3 
75 
105 
14 
197 
229 
10,667 
The proximate carcass composition (% fresh matter basis) of fish at the start 
and at the end of the experiment is presented in Table 6. The final carcass 
moisture content ranged between 69.79 to 72.01 %. The highest carcass protein 
was observed in treatment R3 and the carcass protein content in different 
treatments ranged between 16.42 and 17.29%. The carcass lipid content varied 
between 7.17 and 9.67% with treatment R3 showing the highest. There was no 
wide variation between the carcass ash content in different treatments which 
ranged between 3.11 and 3.61%. 
Table 6. Carcass composition of experimental fishes at the start and end of the growth 
trial (% fresh matter basis) 
Components Initial Final 
all fish Rl Rz R3 
Moisture 77.04 72.01 71.54 69.79 
Crude protein 15.17 17.05 16.42 17.29 
Lipid 5.37 7.17 8.49 9.67 
Ash 2.38 3.61 3.43 3.11 
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Discussion 
Growth, feed efficiency and feed consumption of fish are normally governed 
by a number of environmental factors such as temperature, dissolved oxygen 
and pH (Brett 1979). Environmental factors exert an immense influence on the 
maintenance of a healthy aquatic environment and production of sufficient fish 
food organisms. In this study, the water quality parameters such as temperature, 
pH, dissolved oxygen and alkalinity were within the normal range of fish farming. 
Rahman et a/. (1982) recorded 26.5-32.2 °C water temperature, dissolved 
oxygen values of 0.40-8.60 mg/1, total alkalinity range of 22.90-82.68 mg/1 in four 
selected ponds. Hossain eta/. (1997) observed the temperature range of 27-
35°C, pH from 6.7-8.3, alkalinity of 47.5-105.0 mg/1 and dissolved oxygen levels 
of early morning and afternoon at surface water ranged between 0.6-3.3 and 
6.0-16.0 mg/1 respectively throughout the study period in mixed culture of fishes 
in seasonal ponds through fertilization and feeding. 
The ranges of temperature and pH values recorded in the present study are 
more or less similar to that reported by Hossain et a/. (1997). In the present 
study, the range of dissolved oxygen values was 4.21-7.47 mg/1 and the range of 
DO values were more or less similar to that reported by Rahman eta/. (1982). 
The range of DO values recorded at surface water in the present study in the 
early morning was very low (0.31-2.12 mg/1). However, the range of DO values 
at surface water during afternoon was quite high ranging from 7.82-15.78 mg/1. 
The low DO level in the early morning might be due to the consumption of 
dissolved oxygen by fish biomass since no oxygen is produced by 
photosynthesis during night and high biochemical oxygen demand (BOD) for 
decomposition of organic matter in pond bottom. 
Total alkalinity is an important factor controlling the productivity of a water 
body. Moyie (1946) reported that ponds and lakes with the range of total 
alkalinity of 40-90 mg/1 are of medium to high productivity. The range of alkalinity 
values in the present study varied between 43.38-78.63 mg/1 and the range of 
alkalinity values seems suitable for fish culture. 
Plankton abundance in different treatments in the present study indicated 
that the primary productivity of water was good for fish culture. Dewan et a/. 
(1991) and Wahab eta/. (1994) identified 21 genera of phytoplankton belonging 
to Bacillariophyceae, Chlorophyceae, Cyanophyceae and Euglenophyceae and 9 
genera of zooplankton belonging to Hydrozoa, Crustacea and Rotifera in the 
tropical fish pond which are more or less similar to the present study. However, 
the plankton abundance in different treatments recorded in the present study 
was much lower than that reported by Dewan eta/. (1991) and Wahab eta/. 
(1994). This may be due to the fact that no fertilizer (organic or inorganic) was 
used in the present study, as a result the plankton biomass in the treatments 
were comparatively low. 
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The highest weight gain (g) of fish was observed in treatment R1 followed by 
treatments R3 and R2 (Table 4). The variation in weight gain of fish in different 
treatments might be due to the different particle size of rice brans used. 
Although there is very little information available regarding the ingestion of food 
on the basis of particle size. Hasan and Macintosh (1992) reported that carp fry 
prefer greater food particle size with the increase of fish size. Northcott et a/. 
(1991) reported that ingestion rate increased with the increased particle size in 
the case of Oreochromis niloticus. This findings more or less agree with the 
present study. This suggests that the observed fish growth was probably due to 
direct ingest.ion of rice bran rather than increasing pond natural productivity. 
The SGR values in the present study is lower than the values (3.3) reported 
for common carp when fed a prepared diet using rice bran, groundnut oilcake 
and fish meal fed at the rate of 3% fish biomass in natural tanks (Sehgal and 
Toor, 1991) but higher than the values (1 .24) reported by Sumagaysay et a/. 
(1991) for Chanos chanos fed rice bran diet. 
Since the fish received the nutrition from supplemental feed as well as from 
natural food in the pond, the FCR of supplemental feed was gross as nutrition 
from the two sources was not separated. The highest and lowest food 
conversion ratio (FCR) were observed in treatments R2 & R3 respectively. The 
highest .FCR value observed in treatment R2 might be due to the smallest particle 
size and moderate protein content of rice bran used. The FCR values in the 
present study are lower than the value (4.2) reported for Puntius gonionotus fed 
fine rice bran by Kohinoor eta/. (1994). 
The higher survival rate observed in the present study might be due to the 
comparatively favourable culture condition prevailed. in the ponds. The survival 
values are more or less similar to the values reported by Santiago eta/. (1989). 
They found mean survival rates of the milkfish in ponds, ranging from 77 to 93%, 
were not significantly different (p>0.05) among treatments when fed 
combination of Spirullina powder and formulated diet, formulated diet alone and 
rice bran alone. Sumagaysay eta/. (1991) found survival rate of 76% for milkfish 
in brackish water ponds when fed rice bran. 
The highest total production in treatment R1 in the present study might be 
due to significantly higher weight gain of individual fish in treatment R1 • Kohinoor 
et a/. (1993) reported that feeding treatment resulted significantly better 
production of P. gonionotus (2384 kg/ha/6 months} than that with fertilization 
(2129 kg/ha/6 months) treatment. Kohinoor et a/. (1994) also reported an 
average fish production was 2075 kg/ha/6 months for P. gonionotus as 
compared to 1304 kg/ha for P. sarana in ponds receiving regular fertilization and 
rice bran as supplemental feed. The production obtained in the present study 
are similar to that reported by Kohinoor eta/. (1993) and Kohinoor eta/. (1994). 
Although the total fish production in treatments R1 and R3 are more or less 
similar, the cost benefit analysis showed that treatment R1 generated higher 
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profit than that of treatment R 3 (Table 5). This might be due to the low cost of 
coarse rice bran (2.25 Tk!kg) used which is almost 3 times cheaper than that of 
red rice bran (7 Tk!kg). Kohinoor eta/. (1993) reported that the net income of raj 
punti under semi-intensive culture was 75,098 Tk/ha/6 months which was 
higher than the profit obtained with the present study. In another study Kohinoor 
eta/. (1994) stated that the net profit of P. gonionotus was 54,920 Tk/ha/6 
months under semi-intensive culture system (when fed fine rice bran) which is 
slightly lower than that obtained with treatment R1 in the present study. 
The proximate carcass composition of fish was influenced by different rice 
brans. There was a marked increase in lipid content of fish fed on different rice 
brans compared to the initial lipid content of fish (Table 6). The carcass lipid 
content was directly influenced by the dietary (rice bran) lipid. An inverse 
relationship between lipid and moisture could be observed as reported earlier 
(Hossain eta/. 1994). 
The results of the present study demonstrated that the coarse rice bran 
resultedin better production of P. gonionotus. 
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